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(54) SEMICONDUCTOR DEVICE AND ITS MANUFACTURE 

(57)Abstract: 

PURPOSE: To prevent recesses from occurring in a 
buried wiring layer or a buried bonding pad when a 
conductive film is buried in a groove through a polishing 
method so as to protect the conductive film against 
disconnection. 

CONSTITUTION: Grooves are cut in an insulating film 15 fa* 
provided onto a silicon semiconductor substrate 1 
corresponding to a conductive pattern 1 6 so as to 
enable a non-conductive region 8 to be located inside 
the buried conductive pattern 1 6, a conductive film is 
deposited on all the surface including the grooves, and 
then the conductive film is removed off excluding the 
grooves through a polishing method for the formation of 
the buried conductive pattern 1 6. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The semiconductor device characterized by preparing the aforementioned conductive 
pattern so that the non-conducting field which is the height same to the circumference inside an 
embedding conductivity pattern as a layer insulation film, and consists of the same quality of the 
material may exist. 

[Claim 2] The semiconductor device according to claim 1 characterized by the above-mentioned 
conductive pattern being a bonding pad. 

[Claim 3] The semiconductor device according to claim 1 or 2 characterized by the above- 
mentioned conductive pattern being a grid-like conductivity pattern. 

[Claim 4] The semiconductor device according to claim 3 characterized by preparing the upper 
wiring layer and the conductive plug which takes contact on the intersection of the above- 
mentioned grid-like conductivity pattern. 

[Claim 5] The semiconductor device according to claim 4 characterized by the width of face of 
the grid of the above-mentioned grid-like conductivity pattern being larger than the path of the 
above-mentioned conductive plug. 

[Claim 6] A semiconductor device given in the claim 2 to which the above-mentioned conductive 
pattern is characterized by the bird clapper from Cu, or any 1 term of 5. 

[Claim 7] The semiconductor device according to claim 1 characterized by the above-mentioned 
conductive pattern being an internal wiring layer. 

[Claim 8] The semiconductor device according to claim 7 characterized by the above-mentioned 
conductive pattern being a ladder-like conductivity pattern. 

[Claim 9] The manufacture method of the semiconductor device characterized by to form the 
slot corresponding to the aforementioned conductive pattern so that a non-conducting field may 
exist in the interior of an embedding conductivity pattern, to make the insulating layer prepared 
on the semiconductor base deposit a conductive film on the whole surface including the 
aforementioned slot to remove the aforementioned conductive film of fields other than the 
aforementioned slot to it by the grinding method subsequently, and to form the aforementioned 
embedding conductivity pattern in it 

[Claim 10] The manufacture method of the semiconductor device according to claim 9 
characterized by the above-mentioned conductive pattern being a bonding pad. 
[Claim 1 1] The manufacture method of a semiconductor device according to claim 10 that the 
above-mentioned conductive pattern is characterized by the bird clapper from Cu. 
[Claim 1 2] The manufacture method of the semiconductor device according to claim 9 
characterized by the above-mentioned conductive pattern being an internal wiring layer. 
[Claim 13] The manufacture method of a semiconductor device given, in the claim 9 
characterized by the above-mentioned conductive pattern being a grid-like conductivity pattern, 
or any 1 term of 1 2. 

[Claim 14] The manufacture method of the semiconductor device according to claim 12 
characterized by the above-mentioned conductive pattern being a ladder-like conductivity 
pattern. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the semiconductor device which has the internal 
wiring layer or bonding pad especially embedded by the grinding method, and its manufacture 
method about a semiconductor device and its manufacture method. 
[0002] 

[Description of the Prior Art] When an internal wiring layer or a bonding pad is formed 
conventionally, after making W, aluminum, or aluminium alloys (aluminum-Cu-Ti, aluminum-Cu-Si, 
etc.) deposit on a semiconductor base or the insulator layer on it, according to the photo 
lithography process, patterning was carried out and it formed. 

[0003] Drawing 5 is what shows the patterning process of the wiring layer in the manufacturing 
process of the conventional MOSFET. In case the contact (connection) to the source drain field 
13 and the 1st wiring layer 14 is taken through a contact hole 12 by the W (tungsten) wiring layer 
1 1 Since the ratio of the etch rate of W and the etch rate of Si which is the semiconductor base 
1 large enough was not able to be taken, the active region of the source drain field 13 grade to 
which Si will not ********** in the case of patterning of the W wiring layer 1 1, either might be 
destroyed. 

[0004] Moreover, since aluminum or the rate of a light reflex of an aluminium alloy was high when 
forming a wiring layer using aluminum or an aluminium alloy, at the time of the exposure in a 
patterning process, reflection [ **** / un-] arose and micro processing was difficult 
Furthermore, since electromigration-prodf (electro-migration) nature was good, although it was 
promising as a future wiring material, since the suitable etching gas to Cu did not exist in 
present, the parenchyma top was impossible [ resistivity of Cu (copper) was lower than aluminum 
or the aluminium alloy, and ] for patterning by the conventional photo lithography process. 
[0005] In order to solve these troubles recently, formation of the embedding wiring layer by the 
grinding method is proposed. Drawing 6 is drawing explaining the formation process of the wiring 
layer by this grinding method. 

[0006] refer to drawing 6 (a) (1) — first — the silicon semiconductor base 1 top — Si02 etc. — 
an insulator layer 3 is formed 

Refer to drawing 6 (b) (2). Subsequently it forms in an insulator layer 3 by using the field 
equivalent to wiring as a slot 4 according to the usual photo lithography process. 
[0007] Refer to drawing 6 (c) (3). Subsequently to the whole surface, the conductive films 5, 
such as W, aluminum, or an aluminium alloy, are made to deposit. 

The embedding conductivity pattern 6 embedded in the slot 4 at the drawing 6 (d) reference (4) 
last by removing conductive films 5 other than the inside of a slot 4 by grinding is formed. 
[0008] **********irig, when such a grinding method is used — Si02 etc. — since it is an 
insulator layer — Si02 etc. — since the sufficiently large ratio of the etch rate of an insulator 
layer and the etch rate of Si can be taken, active regions, such as a source drain field, cannot be 
destroyed in the case of etching, and a reliable semiconductor device can be manufactured 
[0009] moreover, Si02 etc. — it also enables an insulator layer 3 to use Cu in which suitable 
etching gas does not exist as a wiring material or a bonding pad material, since reflection 



[ **** / un -] d oes not arise in the case of exposure t h e reflection factor is small compared 
with metals, such as aluminum, and it does not need / micro processing becomes possible and / 
still more nearly special etching gas 
[0010] 

[Problem(s) to be Solved by the Invention] However, as shown in drawing 7 , when it embeds 
using such a grinding method and the conductive pattern 6 is formed, although there is no 
problem in a narrow case, as are shown in drawing 7 (a), and a slot shows drawing 7 (b) The area 
of a metal field like a thick wiring layer or a bonding pad in time, with latus There is a fault which 
becomes depressed in a wiring layer or the center section of the bonding pad (the so-called 
dishing), and 7 produces, and especially this dishing (dishing) causes an open circuit of a wiring 
layer, when irregularity is in a ground. 

[001 1] And the line breadth of an actual wiring layer is 0.35 micrometers - 100 micrometers, and 
the size of a bonding pad is 50micrometerx50micrometei^150micrometerx150micrometer, and 
dishing (dishing) cannot be avoided when line breadth is 1 micrometers or more. Moreover, in the 
case of multilayer-interconnection structure, flattening of a layer insulation film may fully be 
unable to be performed, in such a case an open circuit of the wiring layer by dishing (dishing) 
cannot be disregarded to it. 

[0012] Therefore, in case this invention forms a wiring layer or a bonding pad by the grinding 
method, it aims at preventing generating of the hollow in a wiring layer or a bonding pad, and 
preventing an open circuit of a wiring layer by it. 
[0013] 

[Means for Solving the Problem] the height as a surrounding layer insulation film with this 
invention same inside an embedding conductivity pattern (1 6 of drawing 1 ) — and it has the 
feature for the semiconductor measure which prepared the aforementioned conductive pattern 
(16 of drawing 1 ,) so that the non-conducting field (8 of drawing 1 ) which consists of the same 
quality of the material might exist 

[0014] Moreover, this invention forms the slot corresponding to the aforementioned conductive 
pattern (1 6 of drawing 1 ) in the insulating layer prepared on the semiconductor base so that a 
non-conducting field (8 of drawing 1 ) may exist in the interior of an embedding conductivity 
pattern (16 of drawing 1 ). It is characterized by making a conductive film deposit on the whole 
surface including the aforementioned slot, removing the aforementioned conductive film of fields 
other than the aforementioned slot by the grinding method subsequently, and forming the 
aforementioned embedding conductivity pattern (16 of drawing 1 ). 

[0015] Moreover, this invention is characterized also by using the above-mentioned embedding 
conductivity pattern (16 of drawing 1 ) as a grid-like conductivity pattern or a ladder-like 
conductivity pattern. 
[0016] 

[Function] Since it acts as a stopper in case the non-conducting field established in the internal 
field of a conductive pattern is polish, it prevents that Mizouchi s metal membrane is ground by 
un-wanting and a hollow (dishing) is generated. 

[0017] Moreover, since a flow is maintained as the whole even if an open circuit arises in some 
patterns by flattening of the whole equipment improving and using a conductive pattern as a 
grid-like conductivity pattern or a laddeiHike conductivity pattern further, since the non- 
conducting field established in the internal field of a conductive pattern is the same height as a 
surrounding layer insulation film, positive internal connection is attained. 
[0018] 

[Example] Drawing 1 and drawing 2 are drawings explaining the structure and its manufacture 
method of the embedding type bonding pad which is the 1st example of this invention, and 
drawing 1 (b) is a cross section in alignment with A-A' of drawing 1 (a), and drawing 2 (b) is a 
cross section in alignment with A-A' of drawing 2 (a). 

[0019] Refer to drawing 1 (1). First, after making 0.5 micrometers (Tetra-Ethyl-Ortho-Silicate- 
Nondoped Silicate Glass) of TEOS-NSG films 15 deposit by the plasma CVD method through the 
insulating layer of thermal oxidation film 2 grade on the silicon semiconductor base 1, the slot 
corresponding to the portion which forms an embedding conductor pattern is formed. In addition, 



there may be a portion which forms the direct TEOS-NSG film 15 on the semiconductor base 1 
like a source drain field, without forming the insulator layer of the above-mentioned thermal 
oxidation film 2 grade. 

[0020] In this case, since it is a bonding pad, as shown in drawing 1 (a), the whole size is set to 
95micrometerx95micrometer, and width of face forms in the TEOS-NSG film 15 the grid-like slot 
10 micrometers and whose depth 5 micrometers and a lattice spacing are 0.5 micrometers. 
[0021] (2) Subsequently, XGB 6861 (tradename : abrasive material made from RODELX), 
andH202 after depositing 0.04 micrometers (not shown) of TiN films on the whole surface and 
making 0.6 micrometers of Cu(s) which embed by CVD continuously and serve as a conductive 
film deposit By grinding using the liquid mixed by 1:1, polish removes Cu(s) other than a slot field, 
they are embedded, and the Cu layer 16 is formed. In addition, it inserts in order to improve both 
adhesion in this case, since a TiN film has bad adhesion with the TEOS-NSG film 15, i.e., a 
silicon oxide, and Cu. 

[0022] Refer to drawing 2 (3). After making 0.1 micrometers of SiN films 17 as a covering film 
deposit by the plasma CVD method and making 0.5 micrometers of 2nd TEOS-NSG film 18 
deposit by the plasma CVD method similarly continuously subsequently, the hole for plug (plug) 9 
formation of a depth of 0.6 micrometers and 0.3 micrometers of diameters is formed by etching. 
[0023] In addition, the SiN film 17 is formed in order to prevent penetration of the moisture from 
the exterior and the TEOS-NSG film 18, since it will be easy to oxidize if Cu touches H2 O in 
this case, and a plug 9 is for connecting an up wiring layer and a bonding pad, as shown in 
drawing 2 (a), and it prepares it in the intersection of the grid of a grid-like pad. 
[0024] (4) subsequently, 0.02 micrometers (not shown) of TiN films are deposited — making — 
continuing — plug formation — public funds — XGB 5518 (tradename : abrasive material made 
from RODELX), andH202 after depositing 0.5 micrometers W which is a group by CVD By 
grinding using the liquid mixed by 1:1, polish removes W of fields other than a hole field, and the 
W plug 9 is formed. In addition, since the path of a hole is as narrow as 0.3 micrometers in this 
case, even if it makes 0.5 micrometers W deposit, it is possible to fully embed a slot with a depth 
of 0.6 micrometers. 

[0025] Table 1 compares the 1st example of this invention with the thing (conventional example 
1) which ground the sample [ having used the whole pad field with a depth of 0.5 micrometers as 
a metal by 50micrometerx50micrometer ] by the same grinding method 
[0026] 
[Table 1] 





just polish 


10% over 
polish 


10% over 
polish 


mm 


0.03 ±0.02 u m 


0.04±0.03miti 


0.05 ± 0.04 




0.20±0.14* m 


0.34±0.13^m 


0.41 ±0.13 urn 



[0027] In this case, the time when the metal (Cu) of fields other than a slot was removed over 
the whole wafer surface, i.e., the time ground just (just polish), is just made into time Oust time), 
just polish, more [just / 10% ] of its 10%over(s) which carried out time polish than time polish 
and many [ 30% ] 30%over(s) which carried out time polish It measured, the depth of dishing, i.e., 
amount, (amount of dishing(s)) of a hollow at the time of carrying out polish. In addition, 30 
sheets are prepared respectively and the number of samples is just about ten sheets, polish is 
carried out and it is 10%over about ten sheets, polish is carried out and it is 30%over about ten 
sheets, polish was carried out. 

[0028] As shown in Table 1, it sets in the 1st example of this invention. When it overpolish(es) 
30%, the amount of dishing(s) is embedded and is about 10% of the thickness of a conductive film. 
Although a conductive film does not disappear from Mizouchi even if polish time exceeds some It 
sets for the conventional example 1 and is 30%over. When polish is carried out, the amount of 



dishing(s) is embedded, and serves as about 100% of the abbreviation for the thickness of a 
conductive film, and possibility that a conductive film is lost in the center section of the pad and 
it becomes impossible to take contact to an up wiring layer becomes large. Therefore, when a 
semiconductor device is manufactured by this invention, reliability and the manufacture yield 
improve sharply. 

[0029] In addition, in the 1st above-mentioned example, although only the bonding pad section is 
shown Also form the wiring layer of the bonding pad section and this level at the same process 
and each numeric value [ in / an example ] The thickness of for example, not the thing restricted 
to it but a TEOS-NSG film 0.3-0.6 micrometers, 0.03-0.05 micrometers and Cu layer thickness 
the thickness of TiN 0.4-0.8 micrometers, The thickness of the 2nd TEOS-NSG film which forms 
the thickness of SiN on 0.08-0.20 micrometers and SiN 0.4-1.0 micrometers, The path of a hole 
should just adopt a suitable value according to the depth of flute to need, respectively that what 
is necessary is for the range of 0.3-0.5 micrometers and the thickness of W layers just to be 
0.3-0.7 micrometers. 

[0030] Moreover, an abrasive material and H2 02 Also for a ratio, the range of both of the cases 
of an abrasive material should just be XGB(abrasive material):H2 02 =1:0.2-1:2. 
[0031] Moreover, drawing 3 is drawing explaining the structure of the embedding type wiring layer 
which is the 2nd example of this invention, and in order to form such structure, the same 
process as the 1st example is used for it. First, the efficient consumer response (electron 
cyclotron resonance) method is used on the irregular semiconductor base 1, and it is Si02. After 
depositing 0.2 micrometers, 0.2 micrometers (tradename : product made from catalyst Chemicals 
industry) of BLQ(s) which are SOG (spin-on glass) are deposited, and flattening of the front face 
is carried out. In addition, ECRSi02 In case BLQ (tradename) is processed, it is for preventing 
moisture advancing into the silicon semiconductor base 1. 

[0032] The width of face as [ whole ] the contact hole (not shown) to an active region and 
internal wiring layer of the semiconductor base 1 subsequently, by 2 micrometers After forming 
the slot of a ladder-like pattern whose depth is 0.4 micrometers and making 0.02 micrometers of 
TiN films deposit like the 1st example, 0.4 micrometers W is made to deposit by CVD, and it is 
XGB 5518 (tradename) andH202 to the last By grinding using the liquid mixed by 1:1 j W of fields 
other than a contact hole and the slot for internal wiring is removed and embedded, and the 
conductive pattern (wiring layer) 6 is formed. 

[0033] Table 2 compares the 2nd example of this invention with the thing (conventional example 
2) which ground the sample which left wiring with a width of face of 2 micrometers to thick 
wiring, without making it the shape of a ladder by the same grinding method. Also in this case 
the time when the metal (W) of fields other than a slot was removed over the whole wafer 
surface, i.e., the time ground just Oust polish), is just made into time Oust time) like the 
comparison in Table 1. just polish, 10%over polish and 30%over It measures, the depth of dishing 
i.e., amount, (amount of dishing(s)) of a hollow at the time of carrying out polish 
[0034] 
[Table 2] 





just polish 


10% over 
polish 


10% over 
polish 




0.04±0.02/i m 


0.04 ±0.03 urn 


0.05 ±0.04 u m 




0.24±0.06jtm 


0.28 ±0.08 


0.30 ±0.09 ,um 



[0035] Since a polishing pressure becomes high and polish speed generally becomes large by the 
shoulder of heights, the amount of dishing(s) in the shoulder of these heights becomes the 
largest and it is easy to generate an open circuit of a wiring layer. Therefore, in comparison of 
this table 2, the amount of dishing(s) of the shoulder 10 of drawing 3 (b) is measured, the 30 
numbers of samples are prepared respectively, and it is just about ten sheets, polish is carried 



out and it is lOXover about ten sheets, polish is carried out and it is 30%over about ten sheets 
polish was carried out. 

K! AS Sh °T x I'?! 6 ?'? S6tS in 2nd examp,e of *« invention. When it overpolish(es) 
30%, the amount of d.sh.ngCs) ,s about 10% of the thickness of a wiring layer. In the case of the 
conventional example 2. it is 30%over although there is no fear of an open circuit arising even if 

?nnf STu "11 ■ S ° m !- WhGn P ° lish iS Carried OUtl the amount of dishing(s) serves as about 
100% of the abbrev.at.on for the thickness (0.4 micrometers) of a wiring layer, and the possibility 
of an open circuit becomes very large, Therefore, when a semiconductor device is manufactured 
by this invention, reliability and the manufacture yield improve sharply 

[0037] In the 2nd example mentioned above, although only the wiring layer is shown, also form a 
contact .hole i jmultaneously and each numeric value [ in / an example ] Not the thing restricted 
to rt but ECRS.02 Membranous thickness 0.15-0.40 micrometers, As for the thickness of 0 15- 
0.40 m,crometers and a TiN film, 0.015-0.03 micrometers and the thickness of W layers should 
just adopt [the thickness of a BLQ film ] a suitable value also in this case according to the 
depth of flute needed, respectively that what is necessary is just the range of 0 3-1 0 
micrometers. Moreover, an abrasive material and H2 02 Also for a ratio, the range of both of the 
cases of an abrasive material should just be XGB(abrasive material):H2 02 =10 2-12 
L0038] Moreover, drawing 4 shows other examples about the structure of the embedding type 
wiring layer of this invention, drawin g 4 (a) makes a wiring layer the shape of a grid, and it is the 
3rd example and it makes [ it is the 4th example and ] drawing 4 (b) the Japanese common 
chestnut om.ss.on-l.ke wiring structure except the center section of the wiring layer. In addition 
what thing may be used, as long as it is the structure which forms the non-conducting field 8 ' 
where rt is the height same in the line which, in short, forms the external profile of a wiring layer 
as the front face of a surrounding layer insulation film, and a metal does not exist, and can be 
used as a stopper at the time of this non-conducting field 8 being polish, although various 
deformation can be considered. 

[0039] Furthermore, in the above-mentioned example, although the silicon semiconductor device 

is expla.ned. refractory metals, such as things other than W illustrated also as an embedding 

conductivity film for other semiconductor devices, such as GaAs, or Cu, for example, aluminum 

an aluminium alloy, or Mo, Ti, may be used for this invention 
[0040] 

[Effect of the Invention] Since according to this invention the aforementioned slot for 
conductive patterns is formed so that a non-conducting field may exist in the interior of an 
embedding conductivity pattern, and a conductive member is embedded at Mizouchi using the 
grinding method material with selective etching difficult as a conductive member — or Even if it 
uses matenal without a suitable etching means, it becomes possible to form a detailed internal 
wiring layer without the bonding pad which does not have an open circuit as a whole or an as a 
whole open circuit, and a reliable semiconductor device can be manufactured with the sufficient 



[Translation done.] 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 -**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing explaining the structure and the manufacturing process of a grid-like 
embedding type bonding pad which are the 1st example of this invention. 

[Drawing 2] It is drawing explaining the structure and the manufacturing process at the time of 
preparing a plug on the grid-like embedding type bonding pad which is the 1st example of this 
invention. 

[Drawing 3] It is drawing explaining the structure and the manufacturing process of an embedding 
type wiring layer which are the 2nd example of this invention. 

[ Drawing 4] It is drawing showing the structure of other embedding type wiring layers which are 
the 3rd of this invention, and the 4th example. 

[Drawing 5] It is drawing explaining the trouble accompanying formation of the wiring layer by the 
conventional photo lithography process. 

[ Drawing 61 It is drawing explaining the formation process of the embedding wiring layer by the 
conventional grinding method. 

[Drawing 7l It is drawing explaining the trouble at the time of embedding by the conventional 
grinding method and forming a wiring layer. 
[Description of Notations] 

1 Silicon Semiconductor Base 

2 Thermal Oxidation Film 

3 Insulator Layer 

4 Slot 

5 Conductive Film 

6 Embedding Conductivity Pattern 

7 Hollow (Dishing) 

8 Non-conducting Field ~ 

9 W Plug 

10 Shoulder 

1 1 W Wiring Layer 

12 Contact Hole 

13 Source Drain Field 

14 Wiring Layer of 1st Layer 

15 TEOS-NSG Film 

16 Embedding Cu Layer 

17 SiN Film 

18 2nd TEOS-NSG Film 
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